US010438144B2

a2 United States Patent

Van Camp et al.

US 10,438,144 B2
Oct. 8, 2019

(10) Patent No.:
45) Date of Patent:

(54) METHOD AND APPARATUS FOR NEGATING 6,801,920 Bl 10/2004 Wischinski
EFFECTS OF CONTINUOUS 6,813,532 B2 11/2004 Eryurek et al.
INTRODUCTION OF RISK FACTORS IN 6,965,806 B2 11/2005 Eryurek et al.
DETERMINING THE HEALTH OF A (Continued)
PROCESS CONTROL SYSTEM
FOREIGN PATENT DOCUMENTS
(71) Applicant: FISHER-ROSEMOUNT SYSTEMS, Ep 566757 AL /2005
INC., Round Rock, TX (US) EP 3156 871 Al 4/2017
(72) Inventors: Kim Ordean Van Camp, Georgetown, (Continued)
TX (US); Rovertzonn C. Cruz, Cedar
Park, TX (US) OTHER PUBLICATIONS
(73) Assignee: FISHER-ROSEMOUNT SYSTEMS, Guardian Whitepaper, Steps to Improving Your System Health
INC.. Round Rock. TX (US) Score, Oct. 2014, © Emerson Process Management.
(Continued)
(*) Notice: Subject to any disclaimer, the term of this
%atserét lls SZ)ESHS ed4 10 ; ggjlzsted under 35 Primary Examiner — Isaac T Tecklu
o Y vs: (74) Attorney, Agent, or Firm — Marshall, Gerstein &
(21) Appl. No.: 14/875,336 Borun LLP
(65) Prior Publication Data Negating effects of continuous introduction of risk in scor-
US 2017/0097623 Al Apr. 6, 2017 ing the health of a process control system includes auto-
7 matically and periodically assessing a risk for each of the
(51) Int.CL process control systems, calibrating the center of a health
GOSB 23/02 (2006.01) score scale to the average risk assessments, and scoring the
G060 10/06 (2012.01) health of each process control system within the health score
(52) US.Cl scale according to a nonlinear scale applied to the risk
CPC GO6Q 10/06 (2013.01); GOSB 23/0283 assessment. Introduction of a risk factor to a process control
""""" (2013.01); G05B 22,23/06 (2018.08) system increases the risk assessment, and elimination of a
(53) Field of Classiﬁcatioﬁ S(;arch ’ risk factor decreases the risk assessment. The same risk
None factor introduced to each of the of process control systems
See anplication file for complete search histo does not affect the health score of any process control
PP P R4 system, and elimination of a risk factor has more of an effect
(56) References Cited on the health score towards the center of the health score

6,571,285 Bl
6,633,782 Bl

U.S. PATENT DOCUMENTS

5/2003 Groath et al.
10/2003 Schleiss et al.

==

scale than towards upper and lower limits of the health score
scale.

24 Claims, 15 Drawing Sheets

[T} a{ric] »/ad

34~ [a}-»{Pn ] i
[ }»]A0vancen | pJag]
LA ENTRoL

36-> BLOClK
J

38

&

3¢B



